Modulation of NMDA receptor-mediated release of [3H]arachidonate in hippocampal slices of immature rats.
Using superfusion with albumin-containing medium of hippocampal and striatal slices of adult and developing rats at postnatal days (PND) 7-10, prelabelled with [3H]arachidonic acid ([3H]AA), we detected N-methyl-D-aspartate (NMDA) evoked release to the superfusion medium of radiolabelled material, 70% of which was associated with arachidonic acid (AA) and its metabolites. [3H]AA release was much more pronounced in PND 7-10 rats than in adults, and the response to NMDA in the hippocampal slices exceeded the reactions in the striatal slices. The subsequent experiments, employing only hippocampal slices of PND 7-10 rats, demonstrated that NMDA-stimulated [3H]AA release was dose-dependent in the micromolar range, was sensitive to NMDA receptor antagonists, and was inhibited in calcium-free medium and in the presence of quinacrine. [3H]AA release induced by 100 microM NMDA was not significantly inhibited by magnesium but was completely blocked by 7 Cl-kynurenic acid and ifenprodil (both antagonists 100 microM). The sulfhydryl reducing reagent dithiothreitol induced [3H]AA release; this response was sensitive to NMDA receptor antagonists. These data indicate that the NMDA induced, calcium triggered, and phospholipase A2 dependent AA release is highly pronounced in the developing rat hippocampus. NMDA receptors mediating AA release in the hippocampus of PND 7-10 rats are subject to glycine, polyamine and redox modulation, but they show low sensitivity to Mg2+ inhibition.